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(54) REFLECTION TYPE OPTICAL WAVEGUIDE GRATING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To diminish the intensity of 
reflected light by forming the periodic perturbation of a 
core in the longitudinal direction of an optical waveguide 
and inclining the direction of the perturbation of the core 
in a range of a specific angle with the axial direction of 
the core. 

SOLUTION: The arranging direction of the periodic 
gratings formed on one surface of a phase mask 
consisting of quartz glass is set diagonally with the axial 
direction (Z) of an optical fiber. The pitch of the gratings 
is constituted constant in such a manner that the pitch 
w2 of the changes 14a, 14a,... of refractive indices is 
made constant in a grating part 14. When the optical 
fiber is irradiated with UV light via the phase mask, the 
periodic changes 14a, 14a of the refractive indices are 
formed in the core of the part where interference fringes 
are generated by the interference of the diffracted light 
by these gratings, by which the grating part 14 is obtd. 
The direction 14b (the direction of the change in the 

perturbation of the core) of the periodic changes of the changes 14a, 14a of the refractive 
indices orthogonal with the change 14a of the refractive index is inclined in a range of 0.1 to 
with the axial direction (Z) of the core. 




CD 

m 

H 



03 
r- 
m 

O 
O 

< 



10 c 



LEGAL STATUS 

[Date of request for examination] 03.06.2004 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



http://wwl9.ipdl.ncipi.go.jp/PAl/result/detaiymain/wAAAL7ayE4DA41108 1/17/2006 



Searching PAJ 



Page 2 of 2 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detail/main/wAAAL7ayE4DA41 10841 17P2. 



1/17/2006 



(19>0#fl#flF/r (JP) 



« 2 > & ^ 4# I* ^ $g (a) 



-84117 

(43)^SS ¥tfll¥(1999) 3/3260 



(SDIntCL 6 
GO 2B 



5/18 
6/10 
6/122 



F I 

C 0 2 B 5/18 
6/10 
6/12 



C 
A 



(21>ttJK## 


ift8i¥9 -5544439 


(71)ttilBA 


00000^186 












¥^9^0997)9^9 B 




■^smum^m i t a 5 s i ^ 






(72)$59!# 


*Jg aft 






















(74)tt«A 


&m± mn sem (*3#) 



(54) mwo&m s:mMytm$m>fu-f(>i/ 



(57) [gift] 

T«R»jSS<ir^"3. «rft.£ffi«r*<03Mfcl4a. 1 
4 a— <93&fltf>;fr|fi| 1 4bc7), BfffaaT 1 a<9|fcfrfa 



14a 




14b 



(2) 



# 11-84117 



^< h b-y ^-T-J>& £ t 

i im^>^mmMmmyu-T 4 y 

[000 1] 
[0002] 

mux n mmift m*?? rwzz* -a rn^zirtnizm 
mmz$citz-£$,jimtfmt>tix^& . zcoarwmm 
tfmfc £t\£ia$ftdzty\<ixii±, K<vteMw.mtf$zfc-i- %> 

£o\,ztc->X^h. 

[0003] mmM7v-T- 4 vnz\tim 

f**- Hi^7 7 HSrS****- H (OT? y -v H 
cOX'fch. Z<Dtf£^ m&A^PbMZti^X. BUiai* 

*. ikfrnru- t< yy^mm^-? v-Mznux 

[00 04] ^?tSI : fffi^^-T--f>'^<i. 3T*jE<D 
<ft<02»l*J) Kfe«W4*-H4:*tt^$-frSittcJ: 

#£RStftb-?. i«0Rftf3tt-^O«*»««*R 
MWHfl , £ <0R»»««<0 "4"l>co i&JI £ tfMttfcJE i: J: 
KSmru— r4 yy<VW&^? h/Hzti^X 



it. -mwt m\mstm\ mih#««*>»* b- ? 

[0005] ftita^p-x yytsamyu-r- 4 

vw-vi-, $>%>\,mmzt° /i-t^ozbtf 
hz>) <?>m^zfo&. win 3Tcr>mmm<?>mM&)%$c 
itzBf&Lx*z>>mwmfis-T< >?<r>%%, 

feiz-t&ztizzixftbti. w3m.7\s-7-<vy\t 

ixn$>tix^&. 

[0006] ttzimwyi'-'r < y^iza^x. vast 
yvyxy-y-^y^ifihh. ^—Tvyv—f-iy? 
-e&s. mm-^—yhVvi-tit. yu-r-4y? r ¥ 

37<7)S$ HJHUZ. ft b' -y f-*»6»tr y l-ICtfi* tcSEfl: 

X\ m&^^hMza^X. JttfcWJ£^ffi±^igeoJS 
^b-^*^#^a«.. 

[0007] t**J: "J3BWft»^U-7 s - 4 yfvm&T 

mz. &^mftft*m.m-&t*<r)mMmzmtxf&ift 
mtf±fti-& y*YVyy-?T-4 7%&*mm lx . 3 

[0 008] Witf3t7r-fA^u— f-f >'^*fRH'*' 

■art, VSE&ffvx* $>-g>v^i7-y^*>8siP$^5 
Vktiy^frhtth ?y -v VZG-f&ft? r A rtteffUtt 

*.H8(a)^(c) I^T'fW-f^y'W 
[0009] ft^Cpt7 r -f /n' 1 Sr«fi«fc:jB tT^fSJD 

( i o o a t msjg) T*«as6n«yi-r*. CI 

[0010] 5^5X*>4>^rl,effl-7^^ 30 
WlBt=ttJ3IJW««r«^ 3a, 3a- - «<«mig-CM$ *l 
TV^„ fff3bli, tS^f 3 a^tt3<-r-5>^iX'b<^^ 
3 a, 3 a--(7)I^iJ^r[t]Sr^LTV^„ Z<n>W8r?X.9 
35:08 (b) (c^SflT^ l»J:3l^ tmfty t4 
KOifc. «rlE^3a, 3a - C0ffi5IJ^r|6j3b*«, CI 
C03t7r^/s;i (r?T 1 a) <7)Wjft (ffl* ZjffaXTjk 



(3) 



ftfflW- 11-84117 



3 Lxfty rj'^i tzfgftft 2 zmm-rz . 

COO 1 1 ] -tht. mmm%ftf?3ei. 3a-£J:o 
yf&Atf'&htlh. C<7)t§HUfe^3a, 3 a - 

[0012] t ; *T3te*ift»^U— r * V^li. 3K*i 
[00 13] L^L&Jt^RfltSiTV— f^^CiiH 

t&ftp&v*. zcotzub. zcr>n%mmzimttM7')s- 
s T4 v?tf±\,zm^t>ixx^h. LfrLtefib. mm 
yv-7-4vnm^ {fu-7-4 vy&) , 

[00 14] 

[%BJ* { »^LJ:dt-ri.^S] ioT*5HBtcti^T 

hZk^m^k-fh. 
[00 15] 

«>ns3Tcow*-r6)^UT i—i 0K<o«H-c«»t^n 

[00 16] 



-7~4>yi,z^x. ftyr-j'tzmtLx. znmm 
*mtti> izmw-th . m i \&*5&mmm3ty r w 
wu-t 4 >y<7)mi&Jimc?>--mz^¥ffimx-$>~> 
x, §&M<Dmttfafrt>im-?x7k. cioTtcfia 

m. m3\m2\iz^<twsm.%yy^^yv-7-4vy 
cDiTiz&fczntzru-r- < yynz^mwmx'h 

xw&-*%z\ktfx'*h. mas (a) i>mmLxm 

[00 1 7] 04>^liift7r^y^'£>oT. .KOft 

v^.^ l 3(i5^7X*^^rO, -?-<0>tffitc{iJlWW 

Wna, 13a frmStSfrO^. tS^l 3 

attt3S-r'i.iiX^i0tS J Pl 3 a , 1 3 a-Offi^ft 
1 3b«i, 5t7r-fAl (371 a) OiSdjft (Z^ 
[6]) (C«LT^>{C-fe>y bZtlX^h. ttefrT* 
yV-7-4 y^mi 4fciJWC, Stff^O^-fkl4a. 
1 4 a-«f7fw2* ! - Sfc^rSidfc, Clfl^OlS 
?13a, 1 3a---<50tryf-wl(i-^^fig$^TV> 

[00 19] Z(0im-?X7 1 3*tfU-08 (a) fc 
LTft:/ r ^' 1 fc^ft 2 &BSJt^-i, . 4 k 
02. E3tCSr«-J:dtC» HUiefS^ 1 3a, 13a-|C 
i 4 0#f5t*^F^ LX ^Wtmtftk ltzfflt<r> 3 T 1 a K 
^MW=5rg^f*cO^-fb 14a. 14 a-aWMfcS*U ^ 

r 4 V ?U 1 4 tmtztlZ, . 
[0020] 3fc7r^fAii:UT«, ^^A^E— H* 
7 r y n*^> 5 v Xi-?;!^-*:- r ^ / WJflVi&ti* 

- K3t7 r '**m^&coW1imX'»>& . 
[00 2 1 ] JB*f*<036<b 14a tcli3c-r4 . S*f^<0 
^•ft 14a, 14 a-O^MBW^-fk^lSj 1 4 b ( 3 

r l a<r>mm-comtcr>^) ttariaw 

W77(6] (ZJj-ft) (=»LT«Jt6itr»jac$*lT^4f& 
S***>4. 03^-TJ;dtc:. tS^13a, 1 3 a-69 

s&wm i 3 bo<a^ £ , fffB3 r 1 avm^fa ( 
(6j) ^s^t LtzMmex-m-k . s©f*o^-fti 4 

a, 14a • •COjfffiW 3 Sr^-fb<7)^rf6]14bcO. 

1 acr,W^[fi] (Z^ffa) ^M-TSffi^Ji^^S^i:^ 

t< : 5r.i.. vlco^JS^tiifi L<<i0. l-lOJgcoffi 



(4) 



ftm^l 1-84117 



mTlk%.Ztl&. 0. lJg*?re£>&i:£lfmK<7)fBc 

msmimiHznbti-?. lo^zt^tm^mco 

[0 0 2 2] $.ti. 4 >7Ui 4<r>Sk£ 

V?%:) iiO. 1 — 50mm, if£L<li 
1 — 5mmt?ftl>. ffr^l 3a. 1 3 a-<Ot y f-w 
HiO. 5—1. 2umtZtlZ>. ZntZVU-T- ■< 
y?%t>l 4<9b>f-w2{iJ&l 1 l 3 a, 13a-W7 
f-wl<7)l/2fc:5:&<7>T\ 0. 2 5 — 0. 6/zmi: 5 5r 

[0 0 2 3] ^RSfflft? t^/nVU-t^ ^^l* 
SKi, 371 a«^WrtriSl (Z^(6]) fclWLTJffiSf*^ 
ftl4a, 14a- OiSWW^^L^^r&l 1 4 b tffgtt 
S>*lT^&.Ii:T*4. £«0*SJR, R3tftf±37 1 a<7) 

< -f « £ i: t>'T'£ 6 . 

[ o o 2 4 ] t z hx\ m&<?>mm3t7 r awv- 

U ^mUZ&^XlZ. mtftmo^t 14a, 14 a- 

•y yKfm^m<r>m^<r>% t ? 5 y h =e - h t t 

T37 1 amc2ftlt$ixT. ®fi* f Rlih$ni)«k a 

[0025] ztih<rmmi^ yv—T-ivyo^vi- 

4 £i::fl*T* 4. i«)f+ 

$^[S]^-eor«b > .y^*^^f'yf-^. *4V ^jae 
•y ^*tr -y f-tcaPBWteS&fk V ^4 1 cot'^ < T 

<7)^{±0. 00 1—0. 0 1 /zmgJgi:§fL|>. i^i: 
^e-yf-fffl^^Alf^t, RI=BfrD3*>, tS* 
*(«l<503t«^P-T- 4 >7U<rm&X-7 v v K*- H i: 

St*<0ffl««ffll«3t^lS* < * i fc ifiX'% h . 
[0026] OT, Mim%®MV>W&t 

-y'hfv—y-j y^m^fzw^m^Lxmmizm 

h WVmX'h h, Z (Tyjf7 y -i > s* 1 IZffif&Ztiti yv- 



r-4 y?®l 4A(ciswai, 37 1 aOfS^-rS] (Z3r 
(61) K*fLT, SW*^-fkl 4 a. 1 4 a -OjgWW 

tc'g.Van-ftfa 1 4 bawt^ix, iotwhevf 

■C^jR^ixT^I). C:Wa— 7M;7fli. 371a 

0^$*[6]lC^'>T*t-yf-*><i>^b--yf-^. 

jfl t >y f-a6> 4>*tf -y ^HcKPgWK^-fc LT V ^ fc (DTife 

4, 

[0027] zzx\ mmst? r ■* wis- ^4 y? 
(mmatmm&7v-7- ■< y?) iz&^x. yv-=f 
<y?\? vi- (a/2) Amytv>o 

%.<7)WL%: ( AB : ^^-y^StSEft) tti. fclT*>#C 

AB=2ne f f • A/2 

n e f f (i3 7«^^*T'J>4. 

[0028] vKTjj: a ^r/w—x yfm 1 4 AtC. ^ 

tf-y*-Wa»63tt£Ai*U AW3fecOjS«5: A 1. A2i: 

i*l^><ORIflu& t Al<A2T*ft4:{R3e^-4. 
«0A2{i:/L'— r -f y7& 1 4 Acoii4'f r )A2(c*fj£f -S 
Jit v J f-V>mttX'5iMWtt*&. ztLiztiLxmm&a 
Altt. SiS«c7)A2J:0^«<^^-X'f >-/gpi4A 

RSt^t^S. dtf0t&®tff*c7)^-fkl4a, 14a- 
tomSMfclM&tfjto 1 4 b*»«v>t^4fc»t, file 
7-4 y?®! 4 A^T'371 acomz 

[0029] z<nwm.m\<r>%-7 r 4 — fty? 

^7X*^^4t«0$-fflV^. 371a(OglJ9. 5 At 
m. ^r-fA'l^gl^l 2 5//nK 37-/5^ 
H H<0JtJB*f 0 . 3 %Tt> -> Jt . 
[0030]I«t ^t&^c7)b--y ■f-jWS^KW^rKfiK: 

T , b f y -*-TJIIJWW$rJB*f$s«0SHfc 14a, 

1 4 a-i«»lS«nfcy'l/-f< ^fSl 4 AtfWL 
^. — ■ T4 ^gP14AfctJV>T, t7fH«t7 
-yf-KO. 5 7 — 0. 5 6^m^-fbL. ^ 
L'-f^/iaiOmmf^/;. ^7c. ^W^S 
fjf^co^-fl: 1 4 a , 1 4 a.-"£&f&.Lfz&ft<DZlT-7 
7 «y Hia<0Jt®W*l6«»0 .3 2%. JBtfPOftft 1 
4 a, 14a-c^fc<0*KfI14b*ait^fl[^«l* 
^L7c. 

[003 1 ] 125, 06(i. C:c7)jt7r>f^N"^W-x-f 

v^^iiix^^ h>vt%Mx*<7 h)v<?>m%&fc?-r 

7 7X"hh. 0 5 <iffl t' -y tf>7t £ Alt t # <?) 

fc*(^)IS*«:3?r«>WC**. PI, P2«'?-a-? ? fLS^ 
x^^hyUSr^L, Rl, Rai-e^x-fixRWx^.^ WW 

-5 OdBcO&fflfcltiVvt, -5 OdBlCjgV^fflih^ 



(5) 



WBH 1 11-84117 



^ZtifjkLX^h, Kit*"?.? h^fcfcwc 
ti. 5SWc7)-5 0"-0dBiOSffl(Ct5V^T. OdBCjff 

fte-^OttftiPOdBaqteM:. SiSft^l 0 0% 

[00 3 23 B5(=ttVvC(2. mJM&coHbA,b'{,Z}3 
wc, W&±V-?<rmmt- 1 d BW&btoXis 
0. f-r ^SB14Afc*$vvtm&Lfc3feO§K 

£<%r>x^&ztij { bfr2>. zcoXoiz^-yy-y 
i — 7- < ym&t' y £3t£ Aff-f & -i tt,Z£r> 

x . ®fc%fflcr>KM%%imz{m-? h z t wm&t % 
h. 

[0033] *f6^<ositffl5^»SS^U-T- 4 yflz 
fcwcfcL X'ZZ>t&m9tft<mm£'hZ<Lt:^<r> 

>7*m^htft& L^ztimbtp-chh. 06^ 

-t&j&A-*.? WUCtiWC, fBjk&i&mi&l Onm, fi 
±SW4 12dB, 4"l>&*fi 1 6 4 0 d BTib-jfc. £ 
fcRJIt*"*? WHCfcWC , SUHimVmt 13nm, 

wtittt^mMftv—ramm*- idB, 

1 64 0dBT'£r>*:. 

[0 0 34] Cm2^«8Jt0iJ] ft&.e*2l$Lb-tZ>W\- 

Lxytyrj^fu-Tj >rzmiLti. mm. z 

K*XWiLtzt*<r)it^ft&*7K-t7 : y7X'b-oX . P 

[0035] ia6 tmtztm-t&t. &i>±z^%. 

JW3tt:-^<03ME*«- 1 d Bffifi*»4>- 1 5 d Bttj££ 
Sf^WJSMb 14a, 14a- ■ -aJQJHtt&XftffttTIl!] 1 4 

b zyttHzffliz ztiizx-ox, BmvtemmtJziRz. 

/Jn$ < f S i t #T'£ ■£> Z b tW\t > frX'h&. 
[0036] fflHZ^m&^'^'7 WHCtJVvC, E&ih 
mm& 13nm, m.±m± 7 d B . 4"l>ifcS(;i 1 6 3 
5dBtJ>^„ ^RWX^? WHCfcWt, 
WIIi4nm, *fc**v*RSfftt-7<05M«i- 1 
5 d B . 164 2dBT*->fc. WCffiih* 

<3r9. 371 aomift^co^-itl 4a, 1 4 a-cOJS 

ftg*SS:J^< -T-S - 1 •§» Zttfb fritz. 
[00 37] i<?5RS®3t7r-f-'N*^U— r-f V^fc 



[0038] iifcOgitfl^ift? r 4 AYW-f -f ^ 

Tjynt. gwmnftmiimiz&mm-t&zbtfX'Z 

tfcaTcnrnm*. ±j&<T>£o\ l zaTcr)mVxQZ'g. 
itZltXffifcthliWmz. aTCO&ZJjftlZti^ 
X. 3Tg£Sfc*. IbhWm'bZ^XWfcfhZbh 

xz. zvmmttftzmii&ztizji-oxmncoiftg: 

[0039] 

l:lfc»LTIfljt i !IW««*J£<'<-*it*ff*4WC. sfl 
^fcflK ays*? hlt&m&ZbW 

ft-7hy'l'-f^ ^fcfiUflU ftb'-yf-roi* 1 ^ 

[ia®^fS#^i^Byi] 

[01] *^BJ«RttM7t7 r A;7V-t- V^CO 
[02] *%BJOK»flBt7y>f A^l^-x-f y^<0 

-mz*-tmwmxh$>. 

[H3] 02^-rR*fM3t7r-fA^-7 i ^>'^ 

[04] ft-7h/'i/-f'( y?<nmft-&wm-h 
wmxfoh. 

[05] JHl^)Kja«fe:*jv^T, Mf-yf-HI^^S- 
7?7X'hh. 

[06] *l<0KJt«t:*jv^, «e»/f-Hto»S>3t£ 
y'57t*S. 

[07] »2tfD«J&«<0Ritia*7T'fA^— f-f 
>^'co^aiiX^^ h^^KI^x^^ h^Sr^-r^7 7T 

[08] 18(a)-(c)«3t7TWl/-f-( 
l--3t7T>f/^ 14-/U-f 14a---H 



(6) 



#mi 1-84 



[01 ] 



[02] 



ISO 




110 



mnmnmmr 



J4 



[03] 



[04] 




I4b 



i4o 



7^ 



n ////// / nam 



I4A 



A l< A. 2 ) 



[05] 



[06] 



o 

-10 
-20 
30 
-40 
-50 




1S00 1620 1640 1660 1680 1700 
(nm) 



EQ 




1600 1620 L640 1660 1680 1700 
#K (nm) 



[07] 




1600 1620 1640 1660 1680 1700 
tti* (nm) 



(7) 




This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images - within^ representations of the 

original documents submitted by the applicant. 

*■ • * 

Defects in the images include but are not limited to the items checked: 

^^BLACK BORDERS 

' IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
ADED TEXT OR DRAWING 

r 

BLURED OR ILLEGIBLE TEXT OR DRAWING 
^^SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



DVIAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 




